Abstract. The reproductive strategy of female alpine accentors, Prunella collaris, was studied on the summit of Mt Norikura in Japan. Alpine accentors formed polygynandrous groups consisting of three to six males and three to five females; however, each female laid eggs in her own nest. Within each group, females were organized in stable, linear hierarchies based on age.
Abstract. The reproductive strategy of female alpine accentors, Prunella collaris, was studied on the summit of Mt Norikura in Japan. Alpine accentors formed polygynandrous groups consisting of three to six males and three to five females; however, each female laid eggs in her own nest. Within each group, females were organized in stable, linear hierarchies based on age. All females were sexually active but high-ranking females copulated more frequently with several males from the group. In contrast, the degree of multiple mating and frequency of copulations of low-ranking females was lower because their sexual activity was interrupted by more dominant females. All copulations were preceded by female solicitation. When the young hatched, males helped to feed the chicks of several females with whom they had copulated. The main factor influencing reproductive success was the amount of parental care that was available for feeding the chicks. High-ranking females had paternal help from two or more males and secured a high provisioning rate for the brood, which increased fledging success and nestling weight. The reproductive success of low-ranking females was lower because the brood did not receive sufficient paternal investment and so often starved to death early in the nestling period. These results suggest that the greatest potential benefit females might obtain from multiple mating is the subsequent assistance of several males in caring for the offspring. I discuss the implications of these observations with the idea that competition among females for males brings about multiple mating as a female reproductive strategy.
The Association for the Study of Animal Behaviour
Multiple mating by females, where a single female mates with several different males, has been reported among diverse groups of animals (Thornhill & Alcock 1983; Smith 1984; Birkhead & Møller 1992) . It is clearly adaptive for a male to inseminate several females because his reproductive success is theoretically limited by the number of ova he can fertilize (Trivers 1972) . For females, in contrast, there seems to be no obvious benefit derived from multiple matings since sperm transferred in a single mating can remain viable for long enough to fertilize an entire clutch (e.g. Lake 1975) and mating involves potential costs to both sexes (Arnqvist 1989; Rowe 1994) . Therefore, although the primary function of copulation for females may be to fertilize their ova, if one mating provides females with sufficient sperm, females may attempt to mate with several males for other purposes.
A number of adaptive hypotheses have been put forward to explain the benefits of multiple mating by females (Thornhill & Alcock 1983; Halliday & Arnold 1987) . By copulating with more than one male, a female may (1) benefit from having genetically diverse offspring (see Stearns 1987 for a review), (2) obtain higher sperm quality via sperm competition (McKinney et al. 1984; Harvey & May 1989; Møller 1992) , (3) enhance offspring fitness if other males are of higher quality than social mates (Weatherhead & Robertson 1979; Harvey & May 1989) , (4) ensure fertilization if a single ejaculate is insufficient to fertilize an entire clutch (Gromko et al. 1984) , (5) guard against male sterility and against genetic abnormalities arising from long-term sperm storage (Gibson & Jewell 1982; Wetton & Parkin 1991) , (6) receive nutrients from a male at each mating (Gilbert
